40 K, 238 U and 232 Th in dust storms samples from Al-Najaf Holy Area -Iraq in year 2013 were measured using a high efficiency gamma ray spectroscopy NaI(Tl) detector. From the measured gamma rays spectra, the specific activity were determined for Th (range from 2.805 to 11.162 Bq/kg). Hazard indices (external hazard index, internal hazard index, radium equivalent activities and absorbed effective dose rates) were calculated for the measured samples to assess the radiation hazards arising from dust storms samples, which is the average of Hazard indices equal (0.214, 0.192, 25.359 nG/y and 50.855 Bq/Kg), respectively. All results of Hazard indices were compared with safe limit values recommended by UNSCEAR (2008) below the safe limit .
Introduction


A dust storm or sand storm is a meteorological phenomenon common in arid and semi-arid regions. Dust storms arise when a gust front or other strong wind blows loose sand and dirt from a dry surface. Particles are transported by saltation and suspension, a process that moves soil from one place and deposits it in another place [1] .
Iraq is considered one of the region's most vulnerable countries to climate change and it faces a unique set of environmental challenges. Rising environmental degradation and increasing frequency and intensity of extreme weather events, especially sand and dust storms, take an enormous toll on socioeconomic life and human development across the region [2] .
Dust and sand storms are persistent problem in Iraq and Middle East Region. The regional dust storms had bad effects on health of human life which can cause asthma, bronchitis and lung diseases as well as the effects of natural radioactivity that contain of dust storms.
The aim of this work is to measure natural radioactivity due to 238 U, 232 Th and 40 K in Al-Najaf area for some samples of dust storm in different data time 2013 using gamma ray spectroscope and determine the Radiation Hazard (the absorbed dose rate, radium equivalent activities, external hazard index and Internal hazard), which are calculated based on guidelines provided by UNSCEAR (2008) [3] [4] [5] .
Materials and Methods
The natural radionuclides were measured in 8 dust storms samples. These samples were collected from different local area of Najaf at different date from 1/1/2013 to 1/7/2013 . In this work, a 1 L polyethylene marinelli beaker was used as a sampling and measuring container.
Each sample was measured with a gamma-ray spectrometer consisting of a NaI(Tl) ("3 × 3") setup and multichannel analyzer 8192 channel, with the following specifications: resolution (FWHM) at 1. K activity is determined by using the 1,460 keV gamma ray line (11% possibility) [6] .
The specific activity of each radionuclide can be calculated using the following equation [7] .
where A is the specific activity of the radionuclide in Bq/kg, C is net peak count (background subtracted), ε is the counting efficiency, γ is the percentage of gamma emission probability of the radionuclide under study, t is the counting time in second and m is the mass of the sample in kg [7] .
Based on the measured values of 238 U, 232 Th and 40 K, the radiation hazard for all dust storms samples can be calculated such as the radium equivalent activity (Ra eq ) , the external hazard index (H ex ), internal hazard index (H in ), and the total air absorbed dose rate (D) as following:
The radium equivalent activity was calculated using the relation [8] [9] [10] :
The external hazard index (Hex) and internal hazard index (Hin) were calculated by the following equation [11] [12] [13] :
The absorbed dose rates were calculated by the conversion factor [14] :
Results and Discussion
The summarized values of specific activity ( 40 K, 226 Ra and 232 Th radionuclides) and radiation hazard (Ra eq , H ex , H in and absorbed dose rate) for 8 dust storm samples are shown in Table 1 .
From the result in Th were under the worldwide average as shown in Fig. 1 , while comparing between the results of radiation hazard in this study with the worldwide average reported by UNSCEAR 2008 [5] were under the worldwide average as shown in Fig. 2 . The reasons found some of radioactivity in dust storm samples to nuclear reaction between cosmic ray with some elements that found in atmosphere such as Oxygen and Nitrogen, but the reason for vibration in radioactivity concentration in all samples in this study could be a function of meteorological parameters of the dust storm samples such as wind velocity, humidity, rain and air temperature.
Conclusions
Radioactivity has been found in all samples. All results natural radioactivity and radiation hazard for dust storm samples of Najaf area from (1/1/2013) to (1/7/2013) were lower than the worldwide recommendation. The buildup of absorbed dose in dust storm over one year was effective on healthy of human therefore, the exposure in dust storm must be reduced.
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